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Abstract: The characteristics of strata, structures, magmatic rocks, lithology and mineralization in Dongtao mining area (Songwang
area) of Bobai County, Guangxi were summarized. According to the geochemical anomalies of sediment in water system, and the
main anomalies are explained and evaluated, combined with the geological characteristics of Dongtao and other mining areas, the
prospecting prediction of favorable areas is carried out, and it is considered that there is a good prospect of prospecting.
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1. Introduction

The survey area is located around Dongping Town,
Songwang Town, Shuangwang Town, longtan town Town,
Nabu Town, Shapo Town and Daba Town, which are
about 40km~80km south-west of Bobai County, Guangxi,
with an area of about 400km’. In recent years, the geolog-
ical characteristics of this area have been roughly identi-
fied through the survey of stream sediments, soil profile
and geological survey, and the relationship between strata,
structures, magmatic activities and mineralization in this
area has been analyzed, and the favorable areas for miner-
alization in this area have been predicted, which provides
technical guidance and scientific basis for further geologi-
cal work.

2. Geological Survey

The exposed strata in the investigated area include
Lankeng Formation (Pt2-31k) and Sheguang Formation
(Pt2-3sg) of Yunkai Group in Middle and Upper Protero-
zoic, Liantan Formation of Lower Silurian (S11), Devo-
nian (D), Xidong Formation of Cretaceous K2x and Qua-
ternary (Q), among which Liantan Formation of Lower
Silurian is the most exposed. All strata in the survey area
have undergone deformation and metamorphism in dif-
ferent degrees. Especially in Yunkai Group and Silurian
strata, Yunkai Group strata have undergone intense struc-

tural deformation and metamorphism, resulting in new
structural bedding, replacing the original bedding, causing
the original sedimentary overlapping relationship to be
destroyed or even disappeared, and the contact relation-
ship between strata is mostly structural interface contact
rather than normal sedimentary contact. Formed a mixed
and disorderly tectonic stratigraphic sequence.

Magmatic rocks are well developed in the survey area,
which are mainly acidic-moderately acidic intrusive rocks.

3. Geochemical Anomaly Characteristics

3.1 Discrete Characteristics of Elements

The variation coefficient of each geochemical sub-re-
gion (stratum) is counted. According to the statistical re-
sults, in the whole region, the element whose coefficient of
change is greater than 3 is Au; The elements greater than
1 are Sn, As, Sb, Cr, Mn, Co, Ni, Cu, Zn, Mo, Cd, w, Pb
and bi; Elements less than 1 are Ag, p, Ti, La and v. The
variation coefficient greater than 3 indicates that the dis-
tribution of Au elements in the region is uneven, and the
possibility of local enrichment and mineralization is high,
which is the main metallogenic and halo-forming element
in the region. According to the statistical results of each
sub-region, the variation coefficient of Au element com-
bination in Devonian Lianhuashan Formation, Silurian
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Liantan Formation and Middle-Upper Proterozoic Yunkai
Group is greater than 3, and the variation coefficient of
Au element in Devonian Lianhuashan Formation is 8; In
Liantan Formation of Silurian, the variation coefficient
of Au element is 3.82. In Yunkai Group of Middle-Upper
Proterozoic, the variation coefficient of Au element is 9.
It shows that Au ore-forming elements are obviously en-
riched in the strata of Yunkai Group of Upper Proterozoic,
Liantan Formation of Silurian and Lianhuashan Formation
of Devonian. Moreover, at present, there have been gold
deposits and folk gold mining and panning, so the gold
prospecting work deserves attention.

3.2 Characteristics of Geochemical Anomalies

Element anomalies in the area have the following char-
acteristics:

(1) The abnormal development of elements in the re-
gion is good. the elements with outer, middle and inner
bands are Au, Ag, As, Sb, w, Pb, Zn, Cd, Mo, Cu, Mn, Sn,
Zn, Ni, Ti, v, Bi, Co, etc. the elements with outer and mid-
dle bands are La and p, among which the abnormal scale
is larger. (2) There are Zn- Pb -Ag- Cu- As- Au -Mo -Sb
anomaly belt (HS-11) and Pb- Zn- Ag -Cu- Mo anomaly
belt (HS-14) in the investigation area. These two anoma-
lies are distributed in the northern part of the survey area.
The former is located in Mazizi area on the west side of
Dongtao Pb-Zn Mine, while the latter is Dongtao Pb-Zn
Mine. The former is in the form of irregular strip string,
while the latter is rectangular. (3) In the midwest of the
survey area, along the contact zone between Liantan For-
mation of Silurian and Luchuan Rock Mass and Ningtan
Rock Mass, an anomaly zone (HS-18) of Sn—Sn -Pb-
Mo -Zn- W Cu -As -Ag- Au -Sb Au-Sb was formed. The
anomalies of Sn, Mo and other elements distributed along
the Luchuan Rock Mass in the north-south direction in
a long strip shape, and the anomaly concentration center
mainly developed near Huangniye Village in the Luchuan
Rock Mass. (4) In the Sheguang Formation of Yunkai
Group of Middle-Upper Proterozoic in the middle-east-
ern part of the survey area, the AS—As -Cu- Zn -Pb- Ag-
Sb anomaly belt (HS-24) was formed, and the anomalies
were distributed in irregular strips and distributed in the
north-south direction. (5) The Liude Au -Sb -As -Mo -Zn
anomaly belt (HS-44) and Baishizhang Au -Sb- As -Mo
-W anomaly belt (HS-46) were formed along the Liantan
Formation of Silurian in the south and west of the survey
area. The abnormal shape of this kind of anomaly is main-
ly irregular strip or beaded, and the distribution direction
of the anomaly belt is roughly NE, which is consistent
with the main faults in the survey area.

The similarity coefficient of elements not only reflects

the degree of closeness between them, but also reflects
some characteristics of geological processes from another
aspect, implying genetic information. It is found that the
elements in the survey area are mainly divided into five
combinations from top to bottom: (Sn, W, Pb, Bi), (Cu,
Zn, Mn, Ti, Cr, Co, Ni, V, P), (Ag, Cd, Mo), (La), (Au, Sb,
As), which respectively represent high temperature hydro-
thermal fluids related to acid magmatism.

(1) Comprehensive anomaly of sn, w, Pb and Bi: this is
a group of high-temperature hydrothermal element com-
binations closely related to acid magmatism. Compared
with other horizons, the background value of Luchuan
pluton in the west of the survey area is obviously higher.
Therefore, in this survey area, the abnormal distribution of
this group of elements can well indicate the hidden rock
mass in the survey area.

(2) Comprehensive anomalies of Cu, Zn, Mn, Ti, Cr,
Co, Ni, V and P: This is a group of high-temperature
hydrothermal element combinations closely related to
basic-ultrabasic magmatic activities, and their high back-
ground and anomalies are mainly distributed in the intru-
sion area of basic-ultrabasic magmatic rocks, and no out-
crops of basic-ultrabasic magmatic rocks are found in the
investigation area, all according to the high background of
this group of elements.

(3) Comprehensive anomaly of Ag, Cd and Mo, and
comprehensive anomaly of Au, As and Sb respectively
represent the combination of silver and molybdenum
mineralization elements of medium-low temperature hy-
drothermal type and gold mineralization elements of me-
dium-low temperature hydrothermal type. The abnormal
distribution of elements in this group is extremely uneven
in the survey area, especially in Devonian, Silurian and
Yunkai Group strata, and the variation coefficients of ele-
ment combinations are all greater than 1.5, especially the
variation coefficients of Au and Sb in Devonian are all
greater than 3, indicating that local mineralization may be
larger in this group of strata.

(4) La anomaly: it is a rare earth element in the region.
The statistical results of element background distribution
characteristics and variation coefficient show that the
variation coefficient is small, and the fluctuation of back-
ground value between strata is not large, showing relative-
ly independent distribution characteristics.

3.4 Geochemical Anomaly Characteristics of
Typical Deposits in the Survey Area
3.4.1 Geochemical Characteristics of Dongtao

Lead-Zinc Mine Area

The mining area is located 5Km away from the north-
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east of Songwang Town, Bobai County. The exposed area
of Lankeng Formation of Yunkai Group in Upper Prote-
rozoic is 4.0Km’, which is the ore-bearing strata in the
mining area. At present, seven layers of lead-zinc mineral-
ization have been discovered, and the mining area is still
in the mining state.

There are good geochemical anomalies of Pb and Ag
in the mining area, among which 14 are Pb anomalies,
and the anomaly centers are relatively concentrated, with
abundant values ranging from 100 to 900x 10, There are
5 anomalies of Ag, the range of which basically overlaps
with Pb anomaly, the anomaly center is relatively con-
centrated, and the abundance value is 2x10°. Pb and Ag
anomalies are basically consistent with the outcrop distri-
bution of ore bodies, especially Pb anomalies, which can
be used as direct or indirect basis for prospecting.

3.4.2 Geochemical Characteristics of Songwang
W-Sn-Mo Deposit

The mining area is located 2Km away from the west of
Songwang Town, Bobai County. At present, 20 W-Sn-Mo
ore bodies have been delineated in the mining area. Some
ore bodies are distributed in the inner and outer contact
zone of the Huaguoling granite porphyry plant, controlled
by the NNE fissure, some ore bodies occur in the nearly
NNE altered crushed rock zone, and a few ore bodies oc-
cur in the reticulated Shi Ying veinlets of migmatite. The
average grade of main ore bodies is 0.15 ~ 0.286%, and
the associated Mo is 0.001 ~ 0.13%. There are chloritiza-
tion, calcite and silicification alteration.

According to the survey of 1/50,000 stream sedi-
ments carried out in this area in the past, comprehensive
anomalies have been circled in the mining area, and the
abnormal elements include W, Sn and Mo. Concentration
centers are mainly distributed in the mining area. The
maximum values of abnormal elements are w: 360x 10,
sn: 400x 10, mo: 20x 10°. According to the discovery of
the surface trench, the abnormal concentration in the cen-
tral part, and through drilling, many tungsten and tin ore
bodies have been found, among which the No.3 ore body
has a large scale. It is proved that the anomaly is caused
by tungsten-tin ore body, and the geochemical anomaly is
used to find ore in this area, and the effect is remarkable.

4. Prospecting Prediction

The NE-trending fault in the mining area is the main
structure in this area, and its main lithology is crushed
altered breccia and Shi Ying vein. In the south and west
of the survey area, there are also obvious gold anomalies,
which are mainly irregular strips or beads. It was revealed
and verified by trenching engineering that gold mineral-
ized bodies existed, and it was also proved that the gold
anomaly in this area was ore-induced anomaly.

Through relevant geological work, highly weathered
lead-zinc mineralized bodies were also found on the sur-
face. By collecting the data of boreholes and tunnels in
Dongtao Pb-Zn mine area, it is also found that there are
Pb-Zn ore bodies extending towards the periphery along
the strike, which is in good agreement with the Pb-Zn
anomaly delineated by geochemical exploration institute.

The rhyolite porphyry, quartz porphyry and migmatite
are revealed from different parts of some boreholes con-
structed in Dongtao mining area. The discovery of copper
mineralization in individual boreholes in the mining area
and the discovery of copper ore bodies in the northeast
side of the periphery of the mining area indicate the exist-
ence of copper ore bodies. Tungsten, tin, molybdenum and
copper deposits have been found in the external contact
zone of late Yanshanian granite in this area. According to
the analysis of mineral metallogenic temperature zoning
characteristics, the discovered Ag-Pb-Zn ore bodies are
distributed in the middle and low temperature metallogen-
ic zoning, and the underlying Cu-Pb-Zn metallogenic belt
and W-Sn-Mo metallogenic belt may be formed, which
has a great prospecting prospect in the mining area.
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